We report an infant with pre-and postnatal microcephaly and growth retardation, a distinctive face, and developmental delay. The initial diagnosis was of Seckel syndrome. He (fig 1A and B) . A provisional diagnosis of Seckel syndrome was made.
Seckel syndrome is a rare autosomal recessive phenotype of unknown aetiology and heterogeneity. The principal features are severe pre-and postnatal growth retardation, severe pre-and postnatal microcephaly, mental retardation, and a characteristic face with a prominent midface, lobeless ears, and a beaked, apparently large, nose.' Cleft palate and elbow anomalies are also reported to occur frequently.2 The condition has probably been over diagnosed and it is now thought likely that only one of the two cases personally reported by Seckel had the disorder. '34 Over 50 genes are known to be involved in DNA repair in yeast.5 Given the considerable homology with mammalian systems, at least that number would be expected to exist in man. 6 The number of known human DNA repair genes exceeds the number of known phenotypes, for example, the "chromosome breakage syndromes" such as ataxia telangiectasia, Fanconi anaemia, and Bloom syndrome. Characteristic shared features of chromosome breakage syndromes are small size at birth and, thereafter, an increased incidence of malignancies and pancytopenia and increased spontaneous and induced chromosome damage. These features are present in the child we report and some previously documented cases of possible Seckel syndrome. The absence of specific features present in the known chromosome breakage syndrome allows these to be eliminated as possible diagnoses. This case report supports the hypothesis that one of the severe growth retardation phenotypes involves a defect of DNA repair.
Case report A male infant was born at 37 weeks of gestation by vaginal delivery after an apparently uneventful pregnancy. He was the second child of non-consanguineous parents. They had had four previous first trimester miscarriages of unknown cause and a healthy daughter. The father (Yugoslavian) was 31 years old and the mother (Albanian) was 26 years old at the time ofbirth. Birth weight was 1500 g, length 40 cm, and head circumference 26 cm (all well below the 3rd centile). The Apgar scores were 9 at one minute and 10 at five minutes. On examination there was obvious microcephaly and growth retardation, micrognathia, sloping forehead, and a prominent midface with a slightly hooked nose ( fig 1A and B) . A provisional diagnosis of Seckel syndrome was made.
The following tests were normal: urinary metabolic screen, serum phenylalanine, a TORCH screen performed at 1 week of age, and a skull x ray. A cerebral CT scan showed very small ventricles but no other abnormalities. At 3 weeks of age a skeletal survey showed osteopenia with thin, gracile long bones but no abnormalities of the hand, hip, ribs, radius, or ulnar bones. At 5 months he had an episode of choking and cyanosis owing to gastro-oesophageal reflux. At 9 months grand mal fits began which were controlled with carbamazepine. Chromosome analysis at 9 months showed an increased level of spontaneous chromosome breakage.
At )iesis, the control culture where an increase was seen neo-(0-1 v 0-6 breaks per cell, p<0-001), the results ietary in the patient being significantly different from Dught those seen in the control (p<0-001, using 2 x 2 ew of analysis). The parents' karyotypes were normal and did not have an increased spontaneous chromosome breakage rate.
Discussion
The patient described here fulfils the clinical diagnostic criteria for a Seckel-like intrauterine dwarfing condition.34 The facial features, the severity of the microcephaly, and the growth retardation distinguishes Seckel syndrome from other disorders. Clinical, radiological, and cytogenetic findings eliminated other differential diagnoses causing significant microcephaly and growth retardation, such as Bloom syndrome, Cockayne syndrome, chromosome abnormalities, Cornelia de Lange syndrome, Dubowitz syndrome, Seemanova syndrome, and osteodysplastic primordial dwarfism types I, II, and III. Pancytopenia has been previously described in children with probable Seckel syndrome. Cases 3 and 4 from Seckel's original paper are sibs with birth weights of 1300 g with significant postnatal growth retardation and moderate mental retardation. Both had pancytopenia but did not have the bird headed appearance.' Upjohn8 reported a family ofsix children, five ofwhom were dwarfed and three of these died of respiratory infections. The birth weights were not given but the oldest child, a male, had severe microcephaly and growth retardation, recurrent respiratory infections and bronchiectasis, and developed pancytopenia which led to his death at the age of 12 years. His sister was of similar stature but at the age of 9 was not anaemic. The illustrations in the paper show a Seckel-like face. Butler Lymphocyte and fibroblast cultures from our patient showed a high spontaneous rate ofchromosome breakage and non-homologous translocations. Fibroblasts exhibited an increased sensitivity to mitomycin C that was comparable to a Fanconi anaemia fibroblast line, a normal spontaneous and induced rate of sister chromatid exchange, and a relative resistance to x ray induced damage in the last six hours of culture. Increased spontaneous and induced chromosome breakage has been described in a number of syndromes caused by disorders of DNA repair and replication. The coincidence of finding increased chromosome breakage in our case and that described by Butler et al' and Esperou-Bourdeau et al'0 makes it likely that this will be a marker of this syndrome.
Chromosome breakage has only previously been specifically sought in one other sib pair with Seckel syndrome. No increased spontaneous breakage was found and the sister chromatid exchange rates were normal."' We found no evidence ofincreased sister chromatid exchange although this was found by Butler et al. 9 A 26 year old female with "Seckel syndrome" and acute myeloid leukaemia has been reported.'5 She responded poorly to cytotoxic therapy, and although chromosome breakage studies were not performed she may also have had "severe intrauterine growth retardation with increased mytomycin-C sensitivity".
Fanconi anaemia is the only previously described human condition exhibiting increased mitomycin C sensitivity. At least four different genotypes are suggested by cell complementation studies, A, B, C, and D. The gene for group C has been cloned but shows no recognisable homology to other genes or proteins.16 At least 15 distinct non-complementing laboratory generated mitomycin C sensitive cell lines have been described, only one of which may be homologous to Fanconi anaemia. '7 It is probable that the condition described here is a second mitomycin C sensitivity phenotype and is caused by a mutation in one of the genes involved in cross linked DNA strand repair.
As Seckel syndrome may be heterogeneous, we prefer to call this condition "severe intrauterine growth retardation with increased mitomycin C sensitivity". The 
